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m # 

(2) 2 0 0 1 - 1 9 6 0 9 7 

1 2 

[tfffFW^ilH] * [fS#JH5] JEm^mnt LT*«HMfcfl**fflir\ © 

?S»HTa5* *-* y©fMStf'>4 < t fe— WSJJ( 1 0 < P ^ 3 0 

7©i&g£>J±sS5tf 0. 3 WTT'^SCir^r^^-r^'J [000 1] 

vi±-wmmc.*s^T, ±Eftfflg*«"ei5s*-*v [0002] 

&< ajaw±^e.«i^nTf sct^at-r LTffiffl^ftsicfcKg&L i c oOis>^\al i Co 

*v+vl=xx&. oitkz&ftttzmm, tut, 

im&m3i TEiffltttfmmmton^&zmismfc® *fl§^« l i c o o 2 tta/w nt&«i: 

figSU^^A-^«?filc^^T. ±e/WV$f— jWBW* tlt^ft. fc M(Mat. Res. Bui 

T'fe3:E®S^fi£±fES?ffi&J^®£&aS*lT^£ 1. 1 5 (1 9 8 0) 7 8 3 K Mizushima?.) tCtS 

±fE'W V^-OT^SSIff* t b (ran) tf&.T<D CoCOs £L 12CO3 9 0 0 °C, 2 0 Hf 

3 < t b < 1 6 20 **fFFW) fcfr til\ »2S* L i C o O2 Sr-g-JSELT 

^$xs tfWT^SSBKfcSCfcfc^fc-rsy^A [000 3] 

-3WW6o [ft 1 ] 

( 1 — xac) /3 ^ xbS; 1 — XAC * 

3CoCO a +l/20 2 -»Co f ,0 4 +3C0 2 (1) 

Li 2 CO a -Li 2 0 + C0 2 (2) 

Co 3 0 4 +3/2Li 2 0+l/40, -^3LiCoO a (3) 



[0 0 0 4] CiDSKaT% (1) (3) li, # 

ft<omm*>j&&h?zo)hm®LT'$>2>e &u coco 
3 o^fc jc c o 3 04 *mmft £>m¥£m.mt Lxmmt 
fttf, (1) ^©s*stc^-rsBa«a^Si:*5. & 

oTv C0CO3 ^rffll/">5«fc C O3 04^rfflv>fc^ 

CttSS (.tctz.lL 3Cffl (M. G. S. R. tho 
mas etal Mat. Res. Bull., 20 

(1 9 8 5) 1 1 3 7) ICj^tlS) o 

[0 0 0 5] C©*3»::«»&J«i£ftH:&a&<'oTx £ 

(J, Phys, Chem, Sol ids, 48, 97(1987)) Iciftifl 0 0Q 

Z^mZMlfZC £ ff-eg&l, \ LiCoO 
2 IHI6TJS##ft-r-6. «aR^JS«*'S?<4%i:Ji 



[0006] —ftv*-vj*=&m&c*s\i*x. nrnttn 

tLXiii^mitV^^mm^m^^nx^fcif. 

[000 7] iEif 4ttUAfm£ LTl± L i C o O2 <D<fc 
[0 0 0 8] Cft6©«ltt, ±te»5KJ0BKifc:«J:»JM 

50 *tt#«at)c»3iafc«s«%iRi±«-e-* 
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3 

[0 0 0 9] '&&<DVi i '>l±-yimmiC*S^Tl±, ±ts 

[0 0 10] 03 8B0UX.tf nt}fc«itj 

itl#¥«2^«ff) (0 1 2 4^-zslC7T,Z 

rSMIJi, 2 fcmffi}g«MtJB. 3ti-b^l^-^. 1 Oli 

[0 0 1 1 ] H3 9tt|QC< r«?fiMKj (UfaiEfSiS 

[0 0 1 2] *fc*®Bt«aKr»S^Stbr. WMPF 
4-2 9 8 9 7 3^&«teiei8lStt'CVSJ:$**Tt>« 
»«JB«B6*l«»i*nTV»*. »ttO&MfB*»6a«* 
;£<0SfcIBIEig*&l«£&* LftlEffiKS:-?-© 
}£<$J»$:f§*tLT2 0#Tt> fcU ^-0 2-PJft) LftlEli 
ftOBfcWW * «l>LTftfflS*»XLT*tt©I 

[0 0 1 3] U*-r>i»=5W««OBBR»i:fetJS«B4iS 
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[0 0 1 4] V*Vl±-ym.Tfa<DW&.t LTfed— Oli 
[0 0 1 5] 

BSUBitflSftL «fc 5 £ -T-SRM] «±o «t •? icm&fr 
L i C o OiOM^ttS L i C o OzCS^i: 

s*^ ferajuc^-r z®&*m&ti&mT'2o ~> ft a 

*ft, LiCoOi 0L i/C o Jtfe 5 1, X 
W^h'J- (O/CoJt) :&if<D,fc-5U:fWffil&t">LS3 

20 ft« -r^*3^, HO*^*«p«*J^OL i C0O2 

[0 0 16] ftoT, I^aSOi^ftM^ftOL i 

c o 02 i*E(D&r> &-xmm<ftii*7nTfr<Dm]&icm 

fife&aW)*-*^ (0 0 3) SA^Otf— * (CuKa 
**JS^*U& 2 0=1 8. 8Jgftjfi) fc, ~#g{C^ 
Sffl^S^t!-^ (2 0 = 4 5. 2fiM3© Otttf** 
30 <4**d*«J«*fi : *«SR-r*Ci:l4fft)nT^*. 

•31^ LiCoOi WfW^&fcl/nfrgT'Ji&Stf, 

[0 0 17]fft, L i C 0O2 O-S-jSKlifr* »?;*:€ 
ft58»E*S (*t)4 0c a 1/g) W#^Ci:=&^#?> 

40 [00 1 8]-S, SiSMliL iCoOi tt^T, 

#iii6£nTI^5. SKMat. Res. B 

u 1 1 . , 27 (1992) 327 G ummow) Ic 
•k^ltfs C0CO3 t L i 2 COs t^rfliV^Ts 4 0 0t 

Lft^tti^S^St-g-fcfejffte,*!,^ LiiC 
03lcfx.tL i OH^rffll/^tl^ ffiS-&fig©nIfiitt^ 
50 £3 L i OHa«lc^M1 :, ^e.C02^:KlK 
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5 

U L i 2 C Os?;4jE1" 50T% L i 2CO3 <DMtEM% 

i /C oJ±?r-S»C^. MW**U:ttH*tf#o.t. 
[0 0 I 9] gi^WlcSI* Ll^MHMft*. J&figj® 

[0020] &tciEiimn<ote^mm.&mmiti%<?%> 

rctb, m# l i c o 02 ic 1 0 %@fi©H8»&* J &&ira 
[0021] sfccnsTavsnr^sffDsztfiRfi 

•— 2 98 9 7 394i*fc*Sn**5&«fifi%»%, t 
ft. -fe^U— *t±2 5 iimm&(Dmfr*ttZ>#y*r— 

i\, mar* *ws±jcj«*snfcmHgosf5«»«r 

[0 0 2 2] Sfc3Hffi'J?-9i»-3W«»t4, *SBfl:tf 

* I? JE*fi ux?s«s«^t«**±tf s&w am* 6 nx ^ 

So 

[0 0 2 3] Sfc, <EteWIfi§««iK:*9y*ft<J»T 
[0 0 2 4] *ro*.Ts fS]s—5'&ftLTiEffitnMtii 




(4) If Bfl 2001-1 96097 

[0 0 2 5] y ^A-#»fi©^©SS©— 0£ L 
mSfitcoi,->Tt±?S%M©?£*^«tM]±^SSt*5o 

^UHiffi^fet) (0 4 0) , CO¥*Sliig*VJ^<ft 

*«£*©i»#©affli*a*<i>-r* (04 1) o 

4 0 «fc d ( p v o tfUMo-rs t m&fem 

10 & <t> li±#?-f S C £tft>frZ£i\ £Sj£ (CPVC) * 
[0 0 2 6] jESKttf^KfctttclHlftlfcjftg 

fc*t)Tffi*l»©^*tfJi*-3T<*. LfrU Sift 
SLT^SCfcjtNSagfcfcofc. 

[0027] y^'fAzi^ajtogg^^Bas©— 

■3 IC+M * ^OfiTff 355. Affile *5 1, ->T 
t>, '9-'r^;U^£DSt/-'A-^V©^|>f^:fi : oTt/^So 

[002 8] *f£HJlfcJ\ ±fH<D J: 5 * y Ar^flJfi 

SttDT'S&So 
[0 0 2 9] 

0. 3 JMTT&S So 
[0 0 3 0] Sft, ^woy^^A-^tgjfitt, ftS 

fig$*lTV>St>OT26S 0 

jo [0031] *^©y^^A-^ttjfia, iEiH 
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BfrtB (nm) ti\ 3^tB<l 6 tDfSBTiSSS $>©T 
[0 0 3 2] &tc, *3BBO'Jf*i»3)ttllSS, JEM 

( 1 — XAC) / 3 ~ X G = 1 — XAC 

[0 0 3 3] *fc % *^©iJ^^A-^«?fit± N IE® 
£B§P£P (%) t>\ 1 0^P^3 0i0jBHlC2B^t©T- 



[0 0 3 4] 

[fSE<o*s&<E>f&&] i . i ic-o^rmm 

rfiflEOC 03 04^ 1 kg. 

Stt^n^^h (2CoC03-3Co (OH) 3) £ 
■g-WLTtz-'S^ 9 00~9 5 0*CT\ ^Suf-p^t" 

mi (a) (b) 3/^l/hKfb%»<5Df»Ma (9 

■?*><dt\ oeniiL i Co oz , xmM&m&mwt^'i 

[0035] C©iW*7 2 2. 4glc, L12CO3 
^332. 5 2 gi:t), ffiS#-;l/ = ;l/tpT 5 % 

rru JPS 5mm©/£jgf*fc:;/U.XE5 0 0 k g/cm 2 

fiOSSiSST7 4 0X;STSia*^SSU ^M«P. 
7 4 O^CT'l OftWS&SLfco *OSS§|*«E^T 
— #ffl 5 fi©#ia5g&T' 8 2 0 t ST'HigLfc^ 2 0 
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20 
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40 
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S 



ffl^T2«|HH»*U^O-B. flMgW**^* »)» 20 

[00 3 6] TV^jSJgTSCfcfcitK L i C o O2 
'&J«KS3B'Jt*'«f»-r<a:Sttfefc» ^UXJ«JB{**W 

fctc<fc?) L i C o Oi-&J«a&©aS!ft*tt«L J f>t-< L 
i C0O2 £jai$©3a»*j!ftttS-&, «J«iS©ffiffiLk# 

[0037] tttt>t>. ¥£wmc,i±m&ffi%:m^T, m. 



s l i c o 02 -smm^mtftMfc-o^ 

T, #<D<fc S&mM.Jtntco I2ICL i C0O1 <r>ftM 

*mt>?T g - d t a ©«ije«»*3*-r. fmiz D T 

A, j£8§U±TG©^{fcT'&S. L i C o O2 =t<D$><mi 

1 1 3ort-»su Stfcos04*<fej«-r5 exam 

tfTT-O'imw&tZ) . 5MB!&tt*B«fc J E-8 2 cal/g 
LfctfoTL i C0O2 <D-&j£fiStfC©i&g 

WE&mmpZ. 9 3 0 — 1 0 3 CCP^c. ^Wftfoft 

0 4 (a) li^fflSlS^O^KlRX^^ h7K ttttii 

ttft (cm-') ^-To (b) ttH±K»©R3ttSUt 
(2 4 7 cm-'^PRlK0/~6 0 0 c nr 1 <E>eRlR?ff) „ 

^wttfflc^t (cm-') s mmmmgit*in?o 

L i C0O2 tD-g-fiElcfct^T. C<9##i&fti£ (9 
30t~l 030t) Jtrnz-TftiMLLTimZK^Ct 
>LW&T'&2> 0 1 0 0 Otic-e^iSTSt, gft&t,<D 

[0 0 3 8] L*>U L i C o O2 M^9 
0 0Xl:X±.\mUt^:^tctb\z^ jiF«D«J6iBft* 9 
0 orJ«:«Kpr*?StJT?«:?E»T«:ftlf'>o 

5. 

[0 0 3 9] 05lcti^*r (TG-DTA) ©^ 
[00 4 0] 

«1] 



L i/CoJt, 


(cal/g) 


sm 

(cal/g) 


^ (cal/g) 










0.6 


13.4 


129.4 


1.2 


74.2 


2655 


0.8 


29.5 


220 


20.9 


40 


3060 


1.0 


48.4 


340 


38.6 






1.2 


49.0 


356 


36.6 
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m 

9 

[004 1 ] K»«L i/CoifctfO. 6 N 0. 8. 

L i 2 C 03 k*fl§l/>fc. L i/Co=l offij$EWteot,> 
T**tf, 6 7 SlCfrfeWftlf— * «Sii4 8. 4 c 
a 1/g) *BB»bfc«. 7 3 5t^7« 0 

6 K^tc^HftEfSAWSD. 9 0 0 TCJMttfcttTT 
5o (:©5fflMAHti3 8. 5cal/gtf*S.K8 
OJt»«l50. 2cal/g 6 CtSS(:i:^^ LiC 

oo 2 ^^^s»fitiWf^miT^*rs^#^n 

KSSfi^ 9 0 o °c leiSx. & C JtS'JT * S o 
[0 0 4 2] 5B»*?lS»fc«ftS*. 9 0 0tm/t 

fc 0 — aao«&«ia««i:bTt±. 7 3 5-7 s 5^ 

7 8 5°Cfr£ 8 5 0°C£T*lfSU rgg«^ 
do cKDttftcti:, flclcL i C0O2 <D^f£fcfc(D$m%: 

[0 0 4 3] MtC L i C o 02 0^jSEKJS*ittf>5;fc 
*b, 00kg/cm 2 ^f»l 000 kg/cm 2 

v\> CO^ «JB*0»*t±L i C0O2 £j£KJS0)3B 
SU\ 1 OmmW±T*ntfR^tf«Jgf*rtWfcC: 

[0 0 4 4] Sfc. mmjSMfo* 1 - 2 mm©f» 
±fc*BSe: «2fctt»*tS»fc^UXK 

[0 0 4 5] m&LTcL i C 0O2 ^IWffitiflScy^fc 

[0 0 4 6] 
[12] 




#P*8 2001-1 96097 
JO 





ffl^ (CPS) 


tTV^MpEpf (CPS; 


46=* 


390 


764CL96 fg)* 


37° 


126 


261(2.09 f© 


18? 




479(1.42 fg) 


18° /46f 


.86 


.63(.73^ffi 


18° 737° 


2.70 


L84(.68«) 



[0 0 4 7] 5i^HoeD|5lSf» <4 5. 2, 3 7. 3, 

1 8. 8*) <Dtm&&*&rz*), ssvHi^ne><Dtt 

18. 8/4 5. 2^18. 8/37. 3^01*5 
[0 0 4 8] &lc, *^RiRfc:J:SffME*fcov^T»» 

KlR^SB^'^Ufco *tl 6 0 0 c m" 1 **4>fc:*30» 
mm&l± Co~Oe (LiCoOz^THiCo i±tt<Dm 

06-x (Mlil5««— 8HK^fc»») lc£a*><E>£#*_s>n 
*• I9**y-v;vap» (A) % «#*?py-v;I/SP» 
(B) ^Bftf. W#^ffia^5S!tt:B/A <3M-v;i/g|$ 
v>MB») t»5t COJtffL i C0O2 (D 
Xh-Y^hU^ (O/Co) fc:B«LT^*Cfc# 
BBfefrfcftofc (07) o fcfcHWi:^-;*-**^ 
IC^^SiJ^T^o Lfc^oT, iffifi^ftrng^O. 3 

[0 0 4 9] M&C08&Ct±. L i C o O2 f^U^A 
©|iJfiE7n^TS5L i 7£:L i 6 IcfigSLfc^'&OlStt 
RIRX-^ h;l/«RL;fc 0 Li6l»a^ 2 7 9 c 
m- 1 ^TOi2 9 2 cm" 1 '\ 2 2 9 cm-^M^ 
l±Z 3 9 cm- 1 ^>^h-r^c:^^?,^T^SfiDT\ 
2l<D--3£0»iR»«:L i-0»«K:»-^<t>©T*Sfc 

W3et**«o isyhitcomsm a/ew&iB) i. 

08tcJtLT, ^mcDi/y hikteE^Zh 1 . 04^^> 
^hS^o 4*3^ ^7 hL&^IlO©»I|5PHf2 4 7 cm 
-^ 2 2 4 cm-Ui O-C o-O^ftffittJCcfcSfe^ 
■e$8fe#x.5ft8o $fclC04fcU 2 4 7 cm" 1 §lRf 
k 5 9 8 c m-'KiRW^BWtetotf, MAftfl^SML 
T. XttBWaaau^te** < ^{b «r £ c t SrifxLfco 
Ltctf-oT, CCDV&ytmitte, Co-Oe »^<DS&«fl[ 

So 

[0 0 5 0] W±a^fcCi^&^&^ftJ:-5^ 10 
0 0-2 0 0 c m-'^MX^^ h^c,, LiC 
oOzOXhW^hy- (0/Co) ^tfCo- 



(6) 



10 



20 



30 



40 
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■g<D5zs$.m±, l i c o oitsgkcomvimmcDfzm&v 

So IfetfoTCflroCA?^- LiCoOi 
ififlHEWWBi LT$Rgfc LiCoOi iSSSlH* L i C 

oo 2 *^a»tf*ffl*«ofi5*«3g-r*a*pi:-r 

0O2 croff)lift^7><- ?*fPfflTt«iit*'W 

[00 5 1 ] »43s ±!EiMf#l 1 T-flFfig2nfcif»* 1 ~ 
2mg£:i:tK 0. 3 g <0<k b {fc-fev"7 A|»5fcfc i < M 

^8 8 31U^ 1 0 0 0 cm-'fr£>2 0 0 cnr' : 



12 



10 



Sr&t&SiU 0. 7, $ft2 4 7 cra-'/6 00ctn 
" ' (D^&ltlt 1 • 5 ^#6nfc 
[0 0 5 2] ###J2. «EJS»*l4«Kma«)-'^>«- 

5o ^SLTcif-g-, ^OffllC 
^SSS>&5 0 0~9 0 0 , C, ztcwmftE. 

cni±, ^a^tiiL i C0O2 m&tf^wymmaift 

fctoT-aoSc &3fc«H§m (A, B, C) ©Wfc^L 

ft. 

[0 0 5 3] 
[13] 





A 


B 


C 




o 3 




o 2 




45.2° 


0.63 


0.76 


0.88 




1.00 


37.3 d 


0.72 


0.73 


1.09 


1.02 


1.01 


18.8° 


0.80 


1.42 


0.88 


0-99 


1-52 



[0 0 5 4] WRAli, O2 Wia?> 18. 8fi 
/£T\ 3 7. 3filf-^ Oz *TM5. 2«tf— ^© 

8. 8fit;— ^©aifi*±ifs<ij:^-e*So 

[0 0 5 5] #%#I3. iUBJ5<£>L i C o O2 t»*«>J:«5 30 
ft-fe^A^SU^fttK 1 000 cm- 1 -2 00 cm-' 
RB<0**lByKX^* h;l/*«teLfco f^Ofi^ B/A 
EfflittfO. 7Tfe^ Co-Oe ^Of&SKfitfO. 

3. B/AffiWJttfl. 1 5lcit*nLfc*)\ Co-Oe 
«r&<056j«flM:O. 6 9 tXt> 7*c 0 cojftflBS 

[0 0 5 6] ###J4. C03O4 2 4 0. 8 g (lm 
o 1 ) U L12CO3 88. 6 7 g (1. 2 mo 
1), LiHCOs 40. 76g (0. 6 m o 1 ) * 

LfcEL 9 0 0°CT2 5B#W£«*T^Lfc 0 



< BiJWT€SOTx 9 0 0°C^TgS±#^f§ 

T'fHffiLfchC^ B/AJfctil. 0, IfcCo-Oe 

[0 0 5 7] #*«5. ft*. ±E##0!ll TttL i C 

002 «r-frjSgf5BW<:, C 03CMCL i2C03^tg-&L 
T-&JSE«rfTofe*^ CoaOacL i 2 C0 3 £L i HCO 

3 com^v^L.m^m^T^m^no t&i\ 

i HCOs ttL i2C03cJ:^t^T^^L^ , r 

Ctt%<, L i/C oJtOSa^SFSTfeSo 
[0 0 5 8] #%#J6. ^lC#%fl»j6lcov^TSJBa-r 
§0 C03O4, 8. 0 2 3 glcL i 2 C03^:3. 283 
g, NaHC03,2. 511 g 2 «fH, 

tg-^Lfc (Na^Ap»l Omo 1 %) . ilOii^m^: 
850W20 ^ra^LfCo 

*iS4nLft^Offll MQiC*fU *5l /5 Ofcftt). 

[0 0 5 9] N a*BSIb/£:H^COl^T^e>fcSiWr 
§c Na^iiDllil 0, 2 0, 30mol%Tfe^ 
ccT*ffi^^Co3 04 tL 12CO3, Na2C03t 
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c o 02 ^fm<D*mm t n a s$;tagiefiiT3 tg-d 
t asij^^^-To re) . amum* 

K^i. ^iPiSfi^lO^ 2 0. 3 0t;l/%t04 
ST$So T G - D T AaO^JUJWgilS 1 0 K/m i 
n) ^bfco Na»imt)D^<, 3 5 0^ 
ififr&4 6 oWiS^TT'-' O^yn-K&^&t?-^ 
^/^t 0 cn^tcti^ftti^O^TN atiL i £ + 

(a) (b) (c) fcfc, NaCO^AnSl 0, 2 

0, 3 0 mo 1 %\Cf5^T, @Sfft2 6 = 7 0—1 ORB 

>J±s S^tfHcL i C0O2 ©WP*t)> /J^«*IBSf 
tf-^Tv^ttbfct^tfN a C 02O2 (ASTM2 
7 — 682) , c-NaO. 75Co02 (ASTM3 
2- 1 0 6 8), 0-NaO. 6C0O2 (ASTM3 
0-1181) *-r*J:dT*So 
[0 0 6 0] L i C o O2 ^(DN affiM±$M 

(J. Power Sources, 39 (1992) 
3 13 Bludska£)lc<£ D««<*ftT*3tK £ 
WciS^N a 2 Omo 1 %*T*Kifi*ffl^ 4 
0 0 °C 3 0 h r , 6 5 0 °C 8 h r , 900°C8hr 

±tf t). N aM5mo 1 fcttteLTt^ 
£ 0 g^CDHBilBSliiJ: 5 ^ N a »ia 5 m o 1 %% 
@i30mol %WT)WMT**C tif^&nito W 
"S, Naj&i0«#3 Omo 1 %*H*x LitfCM± 
K^S^ft^Sfi^iST-rSo 5mol%fit 

[0 0 6 1 ] ##0J7. &lc. K*B»L^:K»lCOV^ 
TKWtSo K<Etf8toJ«fcJ\ 10, 20, 30mol% 
T*&9. ^t^cCDtiC 03O4, L12CO3, K2CO3T* 
$>&o KSs*Pg2 Omo 1 %\C~D\ l ^TW$'tZ>h, Co 
3 04 , 8. 023glCLi2CO3 * 3 . 2 8 3 g. K 
HC03. 2. 00 2g*SI6?L»T*2^raig-&b/Co 
C ©l»**ft«PT2S«* 8 5 0 °CT* 2 0 HSHfifejSEL 
Tzo n^&frL*fflfeLfz££?>. 4 3QT*-3ft. 01 

2jc. los^tg-dt A©ay^3e**^bfco 3 

6 0-5 0 0 TCfsfjEORJIft If — * li K (DWdaMtfimbQf 
fcT-* Or-**iR) tt»<0«fiJfc:*So 8 5 0^52 

o/h^*eR!»e-^tiijnx.^»ft3«^'rtf ^< l i tm 

o<i tfto l i^jEtatcsfeft'eaBSo ) , A g2 
o j ?cu2 0%iDAfc»'fr^t*&nsfec)-i**ao 0 

lD©i^kS4on^o HI 4fc^ 2 0=70-1 



74 



ttii^ratss^ »^tr— i co02^jg^ 

[0 0 6 2] K±0*5K> ###16. 7lC^5l^t±. 

y f">i^flD— h y y ^ixt?«»-r*!ia 

Hi. j^S/£^LT> L ii-xNaxCo0 2 i 
i-xKxCo02 » $>3t/^±L ii-xNaxiKx2 (x1+x2 
= x) SZtfffStU K^*y*SHiNa-f*ytfL 

i C0O2 ©#Btrt*cttDii*nT, »«tt<oas^»« 

JO KJcftSo 

[0 0 6 3] #tW8. *fc|MW(8k:o^TRBB , r 

&o ^by*A***^tt*y92»*tt. 

*T 0 C03O4, 8. 023gtcLi2C 03^:3. 283 
g, NaHCOs, 0. 8 3 7 g. KHCOs, 0. 50 

1 g«a»a»T2«FlBfi'&L (Nagstafil Omo 1 
20 %. KgsinSl Omo 1 %) N C©t»**««*PT^» 

*8 50tt'20 M»^fMgjn^i 
^Lfci: cl 5. 10 0QT$o/:o Vf^AfflCcU 
fcNaHCOs, NazCOa, KHCOs, KaCOa^ 
a * fc it S-& L T gsta^ SCtttyf* Z^&ig^ffil 

[0 06 4] 9 . mzmmm 9 ^ov^xuiwr 

So C03O4, 8. 0 2 3 glCL i 2 C03^3. 694 
30 g, Ag 2 0, 1 1. 5 8 7 g*g»A»T2l*ra. 5S 
^Lfc (AggsAnSl Omo 1 %) o CtDg'&K)*^! 
8 5 0tT2 0BflB««Lfc o 

«t»*^J9— fc»»bfcL i C o Oz&mZtlZo A g 2 
O^rffl^fc^tc^ Ag^O— 3WL i ^B^*T^O 
T\ Jffi^c^fiiLTtiL ii-xAgxCo02 : A gy (x+y 

40 [0 0 6 5] 0 1 5lcti, A g20 5:Ag lcLT N 1 
0, 2 0, 30mo 1 %ijni/*cKS (C03O4 : L i2 
COs) OTG-DTAISIS1 (^*) «r^b^ 0 

2 5 CC^ifiTb^cO^tf-^PI ti, AgfOStal^ 
iftaf <£**>^ cnii A g2 Otf A g t O2 

SW±OSSigTn±, ilAg (D«#TT*L i C o O2 
o*j^iSWJlffUT^*c:i:#W63!pT**o 4 00 

50 ($^^<ti^{tuft^8 5 ox:^6<DiSiaffl!iK5»tr 



(9) 



2001-1 96097 
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-ti±, AgOj^«tf«i3birrs«if**<ft*«iRite 
£S (fr-Z*m o 
[0 0 6 6] 01 6lcte N 2 0 = 7 0—1 OF^OXSIhJ 

(SEPTET) OlHlSftf-^^— o^fe 

To ^*^&0lsl#r»ttl*, A g«fi£Wci«jtaU 
L i C0O2 ^S^lslSraa^^M^tSt: fc^t)^ 

So 

[0 0 6 7] &*5, ±E##M-e«ttftfB*S»ftJbft 

[0 0 6 8] ##M 1 0 . #&C##0t] 1 0 iCOl^TSlWi 
t§ 0 C03O4, 8. 0 2 3 glcL 12CO3 £:3. 6 
( 9 4g, CU2O, 7. 1 5 4 g^glW2W 
ffi^Lfc (Cuitoil Omo 1 %) o cl (DM'&W&iZ: 

-'Stffi*S"J£L;fci:C5 1 3KQt*of: GSiraM 1 M 
Q) o 

[0069] m&&mm(D^mm¥m<*tf£j£isrc 
l i C0O2 »**fcjs-fc#»-ra*s*x 

liAnAfcC uCO— ffitfL i £B&*TS£>T% L ii-xC 
UXC0O2: (Cu 2 0)y (x+y=gsinM) ^Ocfco^S 
JSKWtffcSftSo C u 2 0&9 0 O^CTliSI&tfASLft 
V\ &*5> Cu20«W:NiO, FeO, Cr 2 03, 
MoOi4if*422«ft>1?+»Jc««^tl, »{fctf»tr« 

i C oOzSS^ii.L i C o 0 2 %£/£#£TSffll£^ 

c o :) o^+ 3/2 L i 2 c o :A -J- 1/ 



* [0 0 7 0] Sfc> N i 0, FeO, C rzOatt. L i 
C0O2 drtEfSBtK: L i £W&-r2><DT*l±%;<^ Co 

Im^Zt, L i C 01-xN i x O2 : N i Oy (x+y=^D 
S) tl^fijSftM&nSo FeO, Cr 2 0«D 

[0 0 7 1 ] 01 8tCfci\ CuIioMS (Cu = 10, 
20, 3 0mol%) ©TG-DT A»J^JIS* 

%^Lfc 0 3 7 0°C^?,4 7 0 o C^5R^lf-^Pl 

tr-^P2 ^cttfs 1 o°c^e>^K^tr-^P3 (Htt 

ffi;*;0) *4Cu»KOiH*Pk:onTi«liP'rs«lRlk:* 
So 01 9icteX»0#fJB«*jFb;fco MHit±Cu 2 o 
c0[H#Ttf— *#Wlcfc*L i C0O2 tf±T 

feSo CuWU Omo 1%, 3 0mo 1 %lCtiCo 

[0 0 7 2] 02 0 (a) ( b ) lc&#^ C u j&ftlifift 

20 t a gmnun<D^.-?<Dmift¥--t' (2 0 = 4 5. 2 

3 7. 3fi, 1 8. 8Jg) OlUSf^^LfCo C 

CuOSib^giHL i fcgSfcLSSiftftlEB 

[0 0 7 3] ##0J1 1 . *fc:iMWW 1 1 l-o^TP^ 
*TS 0 C03O4, 8. 0 2 3 gtCMnO2s 8. 181 
g, LizCOa ^3. 6 9 4 g &gft#L#T2 BfRfl. 
ig-&L7c (Mn»13 0mo 1 %) 0 C <DU-£ffljfc%: 
**MFTffl**x 8 5 0 °CT2 OBfK^KL/to 
30 [0 07 4] LiCo0 2 ©^JSES^li. 3fc<Dffc3*5£T 

[0 0 7 5] 
Ut 2] 

40 2 -3 T- i O o 0 2 -h 3/2 CO a 



' [0 0 7 6] mn. M^L/cL i C 0O2 tiR8«£ 
ft5«H©»S^Jg*frfr*.Tl^§o Tft*^. L i C 
o0 2 -y (0<y<0. 3) WSBfiS^SS^^nSo 
L i C0O2 ^«*U:»«S'rs*ft:»A^6S6*'rsil* 

[0077] »^JE**^a< fc rsfc«)U^ , >A«)ffl 

BKfcWfctt*fli^*^J«ffit>iBS CM. G. S, R, T 
homaset a 1 . , Mat. Res. Bui 

1 . , 2 0 (1 9 8 5) 1 1 3 7) 0 

[0 0 7 8] C o\cMn*w&Lrzumic-D^Tmw? 

So Mn^gsinSti 1 0, 2 0, 3 0mol%^D, 
m^TcCDltC 0304, Mn02, L 12CO3TSS0 0 

2 1 UlttM n O2 S3sM#4) T G - D T A JH^B*** L 

fco M n j&iraSlC frfrto D ft < x 3 6 0 °Cttififr £48 50 



frrs£#x.e>ns 0 

[0 0 7 9] 02 2\Zl±®ffift 2 0 = 70-1 0fi|-pSJ 

2 3fc:te x Mn02 SiPO^KiRX^^ 

fco ^91T^*TKS(6 6 0 cm-*(D¥— ^tiXtf*;l/« 

^ Wl'freMnfcS^LfcHS'tN^ L1C0O2 <D 
tt. *tttty^!>A-3WtJ!iffliEa«»tLTL i C o 

02 teE*-rs**ft«M*fST**o xtr*7i/«iit 



17 

[0 0 8 0] «4lCti\ cntTPILT^fcNa, 



(10) WBB2 0 0 1 - 1 9 609 7 

*K, Ag, Cu20^«fcO*Mn02^5, 10, 20, 3 
Omo 1 %Jn*fc*mo«^iaJIISIijR*^bfc 0 
[00 8 1] 
H4] 





LiCoOj 
(0mol%) 




I0(mol%) 


20(mol%) 


30(mol%) 


K 


1.0X10GQ 


1.0X10* 


3.25X102 


43 


38 


N a 


1.0X10* 


1.4X10* 


2.0X10* 


1.7 X10 4 


3.1X103 


C u 


1.0X10* 


1.0X10* 


1.3X101 


6.0 X10 3 


4.0X103 


Ag 


l.oxio* 


2.0X10* 


5.2X10* 


3.1X103 


41 


M n 


l.oxios 


2.0 X 10* 


4^X106 


4.4X106 


4..5X106 


N+N a 


1.0X106 


3.0 X10* 


2.0 X10 3 


100 


80 



[0082] ft**, msm*<on^mmm&yiv>^m 

1 g£t)> yixXTM 3mm^RSic2 t on/ cm 2 

[0 0 8 3] a4^3tSS**-rL i C o O2 OtuxE^i 
Kfi^JtBTTSo LiCoOi©tfiffifii«7?fc5^ 

S»Tft», 26. 5Qfc&5o a4W©iUlM 

[0 0 8 4] K^APTH*. 2 0mol 0 /oHi"eiO^ 30 
one. *fcAgjgftn?ti3 Omo 1 %K±T1 0 7J# 
©UCftSe C u SsftlTte 2 0 m o 1 %fi(±T? I p#0 1 
NaWnn?li3 Omo 1 %tt±t?T»©l Icftot 

l\ 

[008 5] £<D£r>lC K, Ag, Cu, Na«D 
^^•9. *H^c«S^Si«OSl/^L i C0O2 

KSMi:AgSMT«T^§o 

So 

[0 0 8 6] 2. ^ClMWMl 2J£lOl^TBffla 

TZ>o S*r*^5RlRX^* (1 0 0 0*^2 00 c 
nrr 1 ) frS^WffifcOloTa^So tu&LfccfcSlCCo 
-Oe ttfflRlRffi (6 0 0 cm) £r/-v;l/fflS (A) £ 



IM^vMB CB) te#»JU SfcHLfcSfflit (B/ 
A) tiX W**;* hU- (O/Co) ICfUMTS/^ 

t*t'<45o 13 2 4lc*vr<i;5tc > COB/A^iEi 
/AfP2W£ffi^j$Oo &*5, U^ix^V 

«»W**^fcSJSWffit**V\ ttftflHRIcLtl 0 
- 1 UX±0#7b^^L<, IfttfotB/AOUSH^ 
0. 5*»63. 0tfSSU\ 

tu5E^cfc"9lC2 4 7 crrr'O^lK^ 
£ 6 0 0 c m-'OKlRflf 

ioaytfijtac o-oe &'&<D$a£m*7jk*?tm?Lz> 

*WS2Si5JMOT*lf\i 02 5tC^f J:^^, Co-0 
e «^f&Sfi*^r^«fc#*5ft5 2 4 7 enr 'CD® 

rgtesaafe/c^oas^s^^-r^o nadirs 

S&mSSl^ 7 0mAh/gtt±m6ft8*6, K 
JtfiOltfcLTtt, 0. 5-4. 0tfiSU\ 
[0 0 8 8] c©-jft0fH«i % Xtftlal^rtSS^ 

[0 0 8 9] 
»5] 



[0 0 8 7] £fc N 



-10- 
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2001-196097 



20 







<10i»ol%— 30mol%) 
C o— O e ^&^^0oK 


Na 


0.72-0.84 «8M 


U.47— <S.lo 

(10mol%) (30mal%) 


K 


1.4 r&frbte^ 


0.5— 1A 


Ag 


L56— 1.78 


0.41—0.48 


Cu 


1.1—1.4 


0.39—0.46 


Mn 


0.93—1.12 ({fi*^) 


0.39—0.43 



[0 0 9 0] mU7cM<V<Pt:\ N a £Mnfctt#B/A 
^ftKKLT. K, Ag, Cul±^^Lfc^SiJcD%a«r 

[0091] eAmao^aftic&ttfes c o - 

n a tKmmnrz^hm^n^, N a©ww 
<*nr^sffi^§{t5c Ag, Cu, Mnicoivr 
a, *-n<s£gfce>-#\ n a-f-KicitLT. #gijtc-r<- 20 

[009 2] ##00 1 3 . Mz.&nm 1 3 K-OfTSMIi 

eaicksu^^A-^m^KfB^STSt?, warn 

MP?$*£3 3M95k:. /W^-tLTP Vd F 3fi 

gWKi tLTLiCo02 amm^tmmmt 

fi?Lfc„ COiII?;*f#T'$5f? 2 0 /i mtDT;V 
5?S 4 ±lc£l$aS^ (S30c mJP^Sft 1 5 0/im?) 

£ftfc^IS»±fc:ifg3 0 cm. J??i^l 5 

3iffii->- hfcmSLfc. 
[0 0 9 3] ftffili, jgSUi LTNMPS13 3 Mg|5 

ltp v d f 3mm^mm^^^ 

x-XT'T^atf— X*-#>|»5|56 2fiSgp^g?KU 40 
^*A2fiS»*$Mft£-£TJ6l«*f&«L;fc. COM 
X?K%*«i*T2&SJ?« 2 0/* mQSS 5 ±fc&XS£*£ 
*S3 1 c itk W-Sm 1 5 0 it m<Dmmis- h*ftfc 
Lfc. ??.tC|pI«llCi/U3>^^$tlfc^X»«±lc|i 
3 1cm, 5 0 (imc^Si^il^it, M 

[0 0 9 4] m2 6(C^-T<fc^tC, -fe/^U— ^ 3»C*fL 

tut 2SiESstfmsft:«rMiRi?-a-, mzjimc 3 0 c jo 



jSLfc. -tr/^-^3li, #f D ift* i Iff O^ti 

tcLfc 0 cn6o*}fiH«WBt*— f*t?yu^ 

[0 0 9 5] ffr£L;M$3 0 cmftffili6SI^'Jl 

U^«2tStT'li?^, HHfc^l'XLfttf&IRBWU 

[0 0 9 6] SJfi^ttfc Joggle Aft, (-7 5 
OmmHgOT) \cLtc<Dt>. ^tf^t's.ftTt^S&M 
□ tcx.^^^*— h £z/yl h*isX.$Zs(D 1 : 1 

m&mmci&%immv w imoi/i ^l^hs 

[0 0 9 7] C©«fc3tLTffl*3tTfe«jttl±, SJ|@J# 

m?6Sff4. 2 v$T3tsL7t«, nmms.3. 6v, 

1 6 2WOHl*%»/co ###0t|Tti, #rt>g# 
*ffl<DWSSft)UI« 2 JiJfiU: t U c ftSrift tfiuXlc 

[0098] &mm 1 4 . wc&ism 1 4 to^rsaE 

SSLfe, C«tIM?;ftHtT?$5i? 2 0 /im©7^ 
5S±tlILffiM> f§30cmSS«f)300jimC 

2 o i»m©as±tiiLv fa^^-^sctictDiiga 

1 cmfj|tl3 0 0,i mCftRfti'- h ^tScftf^Bg L 

[0099] ft&vtzmm&unmfc<Qmmi[.i£mta 

Xi: LT, 12 2 7lc^-TJ;-5{i:, STt>a*f|?tirtT'ft* 

oofttfgpic^s-rsgp^cogtiSM i x 2 icxy >y h 



-11- 
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S->kXt\t£h\z.^ ffi^^toaifa5 9lcffl^-r5}gf6l 

ik 2£inm?§4, sfrz&vtfcZs mmtettffi&is 

fee c©Ett*<fctfft«**fc»tf?£te9Wi***fc-fe 
^U-^TSS^K^U^atfU^^w;^ OPS 5 
O/tm) **A/P»WfM#fiM^3£ 3 »«:«*», 0 

^?L{*#o^ot;UVtt*X^— 9"— 6 £ LT#r DilL 

[oioo] w"FowiMB3i«iMrw 1 3 tmmic'n 

14, S)lslflME4. 2 V$T3E®L;fc^ m?ftSJ3E 

3. 5v, i 5 8W(Dmi3*mrc c *fcs 

m&x*% s ff *^ o *>\ mffi%tstnmc&m<D& 

[0 10 1] ###ljl 5. #ic##0!li SJcovTittW 
T3„ *##{F"JTli##0!l 1 3 JP#8*J3 0 0 

02 9tC^na<fc^{c30©ffirffi (tBffiW) 

ffte«*«*iT, 1 3 fcraattcw 

$1 7 •? tti L 3 »©S*fi#3fc5!llelBg i: * S <fc 5 IcgHSSi 

bfc 0 cnmmmmi 3 £mmim&±LT zntcmm 

*]iHi#m)temE4. 2 v£X'imi,rz&. mmmE. 
3. 7v, 5 o owcai^^fc, gfc 

Tic 

[0 10 2] C<DJ;-5{C*##^!lTt4, 2-^«±<0S?fi 

ns. 

[0 10 3] ###Jl 6. #»C##0!|1 6 tCOt^Tl&BJl 

fS„ 2jE##0«Tl±, ###Jl 5 fclSHtSK:JP#**J3 0 0 



(12) ^ #FI200 1- 1 9609 7 

22 

a. 030 (a) (b) ic^nseucjgs-rswfcJi 

tt*fittff4. 2VSTf?ElLft^ «}fi«l3. 7V, 

[oio4] ###ji 7. yac&mmi 7 ic-o^rmw 

tS. *##0'JT'(i, 3 £>73?£l;:t£v\ SH^ 

ft 3 0 0 n m £ S <fc 5 fciEB&tf h * 

20 ffrSLTt. cn^mja^ffirS^ 3 0 cmftlc^JBiU 0 

2 8 £>«t/£ t s <t ? ic«a&Egt*#tfi8s £rF## 

0tj 1 3tra*»c«}lM5*«Bft*— ftT-y^L, 
3. 5V, 1 5 8W©tH^J^fCo fiffi<D3ESitm 
[0 10 5] JtKPl • • -##^11 3t|S|«lc«®^ 

ii^ml, %km<m±icmx&.m?--&, m&3ooti 
30 mcfUiii'-b^MU y^-rscLtictDtt 

^Lfco ^-hv^xitmmmi 3£mmr-&z><, 

#11 3i:Pl«lc, -tr/^U-^tc^Lf^fiEL/c^m?S-» 

#%#ii 3tra«K:««s*i(ia*f^j«bfc. eio 
icLTM&iLTtzw.m£. wmmnmnEE4. 2vit 

5E«Lfc^s SitemEE3. 3 V. 1 4 8WOfflM» 

[0 10 6] it«e!!2 • • -iti&flyi 2:^«|{<:«SSKX 
W«rf^J«L, Jll«»S±K:»X(a»*^ JP*!^3 0 0 \i 

*m^%mi 3 £fflfflcm&mfmi$.*ftf£i~ mm 
so asi«, ra*te*»ts»*fT-3fc«ss, «amjE3. 4 
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[0 10 7] W±©«fc^lc, Jt«««?U*©*^WKS ±oTcn6Wttoa***-#>«M**S'&t-SJ:i: 

[0 10 8] ftMO&ttl • *fc*WH©**©** 1 CO 1 1 3 ^ &X«$iJfc UTNMPig^4 5fiS33[C, 

icov^T^-rso *m&<oBmr*iz. jEtmvumtv /w^-tupvdF 5 ■avwv*' 

sW">A-^«ffilc*5^T. IE®g%ST*$>3»tf£B£ *O#a<0«SM(it*«»D 0 Vt*$5fc«i, ttO. 2 V 

afta«tao»»*iS* , 9"*eii:K:*»j3'iE9W*«liins 5 oi«J:4*i^ t LtOltffJ«Lft. coil 

[0 10 9] «6Xj8*Ji:bTNMP?S»3 3M8IHC, Utefr^fc. COtfS«#ao»ft-«k 0 "tT^WttOBT 

Uf^i»*^ttil OMmT?*S*ttg«H**:e [0 114] JtttftM ■ • •¥^lifW0Vf$ 

2 0 ft m <07;l'5tS±fcS6XL. 3 [0 115] *SS©J&«3. 5*»c*58WO*«IOJB« 3 

C t>*t)l 5 0 /imCD»Bg->— hfcfftSLfco IcofTSyUi-rSo IElg*&j££>i8IE 

[Olio] J±«ifij3 • • -^SSi 0MmT*^§jg ^^-fi^^trS^S^tW^lcKS^-rsc tfeS 

[0 111] c©,fc5fc:lE1S&imffi?S%Hfcfe^T*i O^ffitcKH^nrvSi^, ;Uy^ffl¥MI» 

g©S^S'>^< i:t-SSJ-X±«^f*^ri'&-r2»Ct ts (nm) t>\ 3<t B jSl 6©«l^WV^-Ol 

<oci:tej:»?jfiffi{*«iso«Dtt«s«**iiios*siii: [0116] ax&sijt ltnm pjg?g3 ommmc 

it?*. nm&m*m±-i<#&E.t&-('2&. ± 40 ;^y?-titpvdF?:i. 5^c,4«agi5%jg«? 

tern. 0. 0 5<Dm*&Lfrti\ '^m^cow&cDitmt \cjEW£VBfiti,T=i;wh&v3-viJBiJfc6onm& 

0. 3WTT*narra«ojft**«**. twwwtLT^^rw 6 *r 

[0112] mmamm2. mc^mco-mm^mmz *x»e&msbfc. c©fcx***«#T»*sjps2o 

ico^TSiWrSo ftS^-sP^lc /imCDT^S-^KMXU J: t) #| 1 

t»{*flDl#ft*^^<SJS:5Ct^*3^oTV-'«.. ioT 50 3 2^-To <!OtS«/W V^"— 4>ffl)£tfitinU f»i* 



(13) 
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affiTO»«JS*««l 6 (nm) 

m&H3 (nm) fiLttf3*Hr\, 
[0 1 1 7] mt&<0&&4. #fc#5SUi©$iG»©J#R4 
tOI/->TS4WrSo 2fs*iS©^S8Tl±> IEffiifi/£CDigIE 

SftiEH^ria 3 3 ids^rmmt *. c ©Ho*ttt*fS 

ftlIflD#i^xA (=Va/ (Va + Vg) , V* fctjg^l 
Httfe Vg «H«Jf*«) , *SftttcS%lS3 : c*^0At 

m^v±#-r«a£ns4HC%9HKtt±#-r« c 

ttffcjb^. coSSB?BKOfll*0Aci:L, cOB$Ojg 
!KBS«sBa»sp*xAci:-rstctDNf<Dll«ai8S[t±l -x 

< ftSOT'igSOTRg??*: LTl±g£t±mc i5f 
E»JfeO«J:DiftJ£bft. BP*, JMBfttt&*xf (= 
Vg/ (Va + Vg) ) *^TO®H^«jST'fe^ 0 

(1-xac) /3^ xs^l - XAC 

[0 118] ^XjSSU^LTNMPtg»3 OMfflHc, 
/WVif-iLTPVd F*/WVif-iW»*] 2 
n m 5 WV^"— rSiKt Lfc. CO 
7§i£t;:lEffi?glJ» fc LT a / W h» D «? ASfft* 6 0S 

SIS 2 2 0 /i mOT';l/S?§±Jc^XL, faS^SC £ 

oaa&tf #«*iii3t-r * c *: tc <t t> mso3ft«^^f# 

om@3 4*»6Ba3 5»cjSf. t©^ MSBiSS 
fcTWS t?g^S5E«^liSSMSiigST*taf0t-?,C t 
»3, COiSSUT. IP^xg ^0. 1 3T*fg?r 

f&a-rntf JS^K^a^iifitiSi/^fflic^ set 

5 (03 4) . LfrU ««l±l|«WT**©T!HJ«Jt 
35) „ SfoTO. 05^X6 £-T££<}:<,\, 

coii9] mmwrnms. &ic*fm<omffi<D&m5 
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